Interactions of okadaic acid with insulin action in hepatocytes: role of protein phosphatases in insulin action.
The regulation of carbohydrate metabolism involves changes in the phosphorylation state of enzymes. We used okadaic acid, a potent inhibitor of protein phosphatases type 2A (IC50 0.05-2 nM) and type 1 (IC50 10-20 nM) to determine the role of these phosphatases in the control of carbohydrate metabolism by insulin in rat hepatocytes. In the absence of insulin, okadaic acid caused total inhibition of glycogen synthesis at 100 nM and half-maximal inhibition at 8-9 nM. In the presence of insulin, lower concentrations of okadaic acid (to which type 2A phosphatases are sensitive) were effective at inhibiting glycogen synthesis. 2.5 nM okadaic acid caused total inhibition of the 2-fold stimulation of glycogen synthesis by insulin but had no effect on the basal unstimulated rate of glycogen synthesis. This suggests the involvement of type 2A protein phosphatases in the stimulation of glycogen synthesis by insulin. Okadaic acid (5 nM), partially suppressed but did not abolish the increase in glucokinase mRNA levels caused by insulin, indicating that dephosphorylation mechanisms may be involved in the control of glucokinase mRNA levels by insulin. It is concluded that activation of protein phosphatases type 1 and/or type 2A by insulin may have a widespread role in the control of glucose metabolism at various sites.